:1I0 ■ 



SEQUENCE LISTING 

Ellington, Andrew 
Hesse Lberth, Jay 
M-jrsriiill, Kris 

the rr. son, Michael 
S .-.cer, Let ha 
L.-iVids jn, Eric 
J. Colin 
del, Timothy 

ral fit able , Catalytically Active Nucleic Acids 
1 "-; 3 ? - B C 1 : 

3 — , ; l ^ 

. l- :ir,-i4 



211, C 37 
■0-06-15 



Li + - enr.In version 3.1 



v:cif Li:ial Sequence 



•:."!.".; ■ Engineered Apcazyme 

\.aa*: ettace ccggaattac atccagctgc atgtcaccat gcagagcaga ctatatctcc 
■i.j:t 4 .gt-.dd agcaagttgc ctatcgtttc gagtcacttg accctactcc ccaaagggat 
a r. ogttaa 



i: : • l : : 

• 1 : 1 • LNA 

• .'. 1 : Artificial Sequence 
- : 1 / C : • 

-:i/l> Engineered Aptazyme 

gcct-jagtac aaggtgactt atacttgtaa tctatctaaa cggggaacct ctctagtaga 
^aatcccgtg ctaaattata ccagcatcgt cttgatgccc ttggcagata aatgcctaac 



gactatccct t 



10 - 2 

11 • 7 5 

■ E'NA 

1 ■ Artificial Sequence 



• • in^ineerei Aptazyme 

] ;* .-atac^a ct:a::atag ggatcaacgc tcagtagatg ttttcttggg ttaattgagg 6( 
■:■ -:i igtar . a aggtg 1: 



4 



ON A 

Artificial Sequence 



engineer ei Aptazyme 



it. .i. 3 c _f eat ere 
Engineered Sequence 



agctaca atatgaacca aegtagcata tgaegcaata ttaaacggta gcattatgtt 60 
■a* aagac cgttaatccc ac:ccggaa S? 



: na 

Artificial Sequence 



Engineered Aptazyme 



mi sc_f eature 
(77)7. (77) 
ri = a,c,t, :>r g 



mi 3 c_ feature 
(IDE) . . ( 1 j 8 ) 
n=a, c,t, or g 



4:.:t • 5 

't :cr gagt a t aaggtgactt 

caatcccgtg ctaaatnata 

gactatccct t 



atactagtaa tctatctaaa eggggaaect ctctagtaga 
ccagcatcgt cttgatgccc ttggcagnta aatgectaac 



120 
131 



:2 10 
.21 
21 

-.2.1 



h 

] 01 
DMA 

Artificial Sequence 



Engineered Aptazyme 



mac feature 
Engineered Aptazyme 



n .-5C_f eat are 
Engineered Sequent 



.j-jct^ca atatgaacta acgcagcata tgacgcaata ttaaacggta gtattatgtt 60 
a.:r aagat cgttaatctt accccggaat tctatccagc t 101 



; i 



DMA 

Artificial 3e quence<22 0><2 2 3> Engineered Aptazyme 



i\a sc_ feature 
.:-7) . . (37) 
ri=a, t, g, or g 



atacg actcactata ggacctcggc gaaagcnnnn nnnnnnnnnn nnnnnnnnnn 60 
nnnnnnnnnn nnnnnnnnnn nnnnnngagg ttaggtgcct cgtgatgtcc agtcgc 116 



di;a 

Arc if! ci a 1 Sequence 



primer 



- " A 'j 0 ■ o 

v. ct a at a eg actcactata 



9 r ! 



1* 

ruA 

Artificial Sequence 



>0> 



3 



....ji'- primer 
4 .:> ■ 9 

■via-'t^a: atcacgag 18 



j-:a 

Artificial Sequent 



p r Liner 



• 1 0 

iati :g actc aetata ggacctcggc gaaagc 



-til • 

• oka 

• .": 1 .' : • Artificial Sequence 

• c unpet 1 1 3r sequence 

- • i : 

<;i Tga.iugg .-.'j ccacaueuac gaauuegagu cgagaacugg ugcgaaugcg aguaaguuca 60 
'-"u :tjga :\u gacgaageuu £0 



::i • :>:;a 

1 1 .:■ ■ Artificial Sequence 



c : mpet Lt l ve sequence 



<i< pa,;ugo ccacaueuac gaauueguag cguagaguau gagagageca aggucagguu 6 ! 
e.ucuccaqac uuga^gaag^ uu &: 



:.':io • l : 

1 ■ :~ ■:■ 

■ l~<::a 

:jl.. : • Artificial Sequence 



"mpetitLve sequence 



•:4.jv > I 3 

qggaauggau ccacaucuac gaauueauca gggcuaaaga gugcagaguu acuuaguuca 60 



4 



cucc agacuu gacgaagcuu 



!L0 • 14 

:n - 211 

:ii - ' t ;a 

: 1 • Arti tibial Sequence 



jmpetLtive sequence 



■:.;o: • i-; 

■jri .rj.^ausug auuuggacuc auuaaagauc acaaauugcu ggaaacuccu uugaggcuag 60 

i.i ;j,uu z a ' ic aaggaagaua acauauaaug uuaaaaccuu cagagacuag acgugaucau 120 

.laaauagi^g ccuugcggcu :uuauuagau aagguauagu ccaaauuugu auguaaauac 18 0 

_i ci a a u g a u a a a a a a a a a u g a aaucauaugg g 2 1 1 



1 



Avti f IcLa l. Sequence 

:■' >mpet iz ive sequence 

rr. . sc_ feature 
(.7) . . (56) 
r: = a, c, t , or g 

l r . 

:qanugq.au ccaca'ACjac gaauucnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnuuca 
coaga :uu gacgaagcuu 



Jll ■ 122 

jii ■ :-::a 

2 12- • Artificial Sequence 



*:.:22 ■ Parental P6 construct 
■:-4 X ■ 1' 

' jcct ■ jagt dt aaggtgactt atacttgtaa tctatctaaa cggggaacct ctctagtaga 
c.iatcccgtg ctaaattgta ggactgcccg ggttctacat aaatgcctaa cgactatccc 



17 




•:211 ■ 2 4 

■:.!12 • PIIA 

• "2 1.-1 ■ Art i f icial Sequence 

• :.":2 - ■ } 'rimer 

*_ *.. i*: - :ct agt 3a:ctat:ca aa:g 

• 2 1 ;i ■ : 2 

• .. i ": - 

• .:]2 • 2:iA 

■"212 • Artificial Sequence 

• : 2 2 ■ r rime r 



ccca :aa* vc tatecagctg catg 



•:2 I 1 • ^4 

12 - 21 IA 
■2 i r - Artificial Sequence 

• 2." 2 ■ >: ...igonueleot i ie 
• ■ j| 

acc\ 1 :ag*_ at aaggtgacct atacttgtaa 
c,- 1( a*:ccc'y. g ctaaatgcct aacqactatc 



. ■ ■ - ™ . ■ -,i 
■2. A: • I -I J A 

-:212.- Artificial Sequence 
■ . 2 '"' * 

• A 2 2. • l ligonucleot i 

• 4 a;: • 2 2 

'■j'^ct'iagt at aaggtgaccc atacttgtaa 
euar ■ 'cc^r g ctaaattata ccagcatcgt 
<;.-iet .-itc-ct t 



•:2l'"> a: 

- 2' ; ; • 123 

■:212> L'IJA 

•:2l3:' Artificial Sequence 




2 4 



S4 



tctatctaaa cggggaacct ctctagtaga 2u 
cctt 'A3 



tctatctaaa cggggaacct ctctagtaga 2m 
cttgatgccc ttggcagata aatgcctaac 112 

131 



6 



■:-..:<• ■: ligenuele :<ti de 
1 j ' .1 

j ::t. Tag?, at 3aggtga.ett ataettgtaa tctatctaaa eggggaa^et etetagtaga 
.; :i j*. ;ee '; tg :t aaa::ga: accagcatcg tettgatgec ::ttggcagea taaatgceta 
iaetar. ee ett 



Are i f ie ia 1 3equen.ee 
igonueleo: ide 



eag* aaggtgaett ataettgtaa tetatetaaa ^ggggaaect etctagtaga *:>' 
■ ie:cc rg eataceagea tegtcttgat geccteggea gg^etaa^ga ctatccctt 11 



• KJA 

.Art i f'i z ia L Sequence 

: • :■ tig :-nueleot ide 

gag* .it aaggtgaett ataettgtaa tetatetaaa eggggaa^et etetagtaga 
ree itg -:taaa:a:ac eageategte ttgatgeeet tggeagtaaa egectaaega 



i;:o 



: 15 

r.>:iA 

Artificial Sequence 



. i g : nuel eot ide 



rect':ag-at aaggtgaett ataettgtaa tetatetaaa eggggaaect etetagtaga 
:aatreejta taeeageate gtettgatge cettggeagc taaegaetat ecett 



115 



:io - 15 



211^ 117 

212 - ~:ja 

2 I * Artificial Sequence 



■ Ligona z le :>t i ie 



cc*. gag', at aaggtgactt ataettgtaa t:tatctaaa eggggaacet ctctagtaga 60 
ji* xcj-;g atacea g cat egtcttgatg cecttggcag 3 eta a eg set atccctt 117 



: 4 4 
r.'UA 

Ar ti filial Sequence 



2 _ * ..■ 1 Ig :>n i c leoc 1 ie 
-K'i'i • .':ti 

ji< :tat :-..:.ig -:t ja:t:a: a etagtaatct atetaaaegg ggaacctcta taccagcatc 'A 
r :.t r ga r gc :c::-ggca^ gaeaatcccg tgctaaattg taggaetgee egggttctae 12\ 
v.a,;atg :ct aa:pcta:: :ct: 14*; 



i : • a; o 
a • :-:ia 

. A; - Artificial Sequence 
.A'- - igonu z Ie : z i-ie 

;aat ataag gtga ct t a t a ctagt aatct atetaaaegg ggaacetata eeagcatcgt 6' 
.tqacgccc r tgg :a:a:a atecc gtget aaattgtagg acrgceeggg ttctacataa 12 ( 
gcccaacg ac:atc:c:: 14( 



: _ i i . : * . b 

..1 : • A.) 7 

21A- r.-UA 

2 1 " • Artificial Sequence 



• .22 A ■ oi igonuc leot ide 
•:40m:. 28 

gtaatctacc t aaa egggga a cct etc tag tagaeaatec cgtgctaaat tgataeeagc 60 
ategt ct tga tgeeat t gge ageataaatg cetaacgaet at eeett 107 



# 



:3.1 A 


2 9 






- 1.-J7 




::ir. 


• :-:ia 






• Artificial 


Sequence 




'1 _ igon jcle 


ttide 




2 9 






ct,r.c taaacg 


:qga acctctctag 



.at. , ■'.r. ct t iiia tgcccriggt tgcataaatg cctaacgact atccctt 



1 V 



i;.:z 

DIIA 

Artificial Seguenc 



■1. igonucieot ide 



rcctqagtat aaggtgact t atacttgtaa tctatctaaa cggggaacct ctctagtaga 

:aat cccgvg ctaaattagg atatgcttcg gcagaaggat aaatgcctaa cgactatccc 1 

;t 1 



. ; i.:4 
1."::- DIIA 

Artificial Sequent 



<_ r • oiigonucleot ide 
• A-'y'j • 31 

r.:.-rgagtat aaggtgactc atacttgtaa tctatctaaa cggggaacct ctctagtaga 

■r.u, it. cccq t.g ctaaattgag gatatgcttc ggcagaaggc ataaatgcct aacgactatc 1 



Art i f i cial Sequent 



:r r. ■ p .rimer 
:4 0:j..' 3.: 



qataatacga ctcactataa tggcattacc gccttgi 



37 



2 1 ( i 
211 

. : 1 .:• 



?3 

;'■ 6 

Arti filial Sequence 



p. rimer 



<T' rc agact tagcracaat atgaac 



2 1/. 2 Artificial Sequence 



ubstrate 



i < i 1 a a <-i t.i a aaaaaaaaaa aaugcacu 



2 8 



MIA 

Artificial Sequence 



clone sequence zytl-2 



r..:.sc_featur-:' 
. V7 )7. (47) 



- r ^ / w 



gc,idg gagagacgtc cttggaggag caagggnnnn nnnnnnngtc ttacagtcag 



6 3 
61 



■>IJA 

Artificial Sequence 
:lone sequence cyt7-6 



misc_f eature 
(14)7.(17) 



10 



- :3 33> n^a , c , t , or g 

• :4 OC ■ 3 3 

c-k ?c:n_i cat *. a aggnnnnacg ggtgactctt tagttaggct cccgttagtt tagg 54 
-..::/.. DNA 

•:3 Artificial 3equer.ce 

■'.!J. 3 : • c-one sequence eye 7-1 
■ ; J _ i. : - 

-:3_ 1 : ■ nice _f eature 

- • ; - . (13) 

• - • - = a, e, t, or g 

• 4 33 • 

c,:;';ai rca: <;a agcggccacg ggcgggatgt tgcccttgnn nnngtcagtc tygcg 55 



• 3 1 : • 3 

•3 1. :• 31 J A 

• ^ 1 .: • Artificial Sequence 
- y _ i r ■ 

-33_".:0 clone sequence cvt 5*-2 

• 4 3 3 : • .; : - 

acca.-j ccco: agatcgtgtc gggctgttat gcgtcgttta ttgagattac 50 



•:. I.-:- Z'IJA 

Artificial 3equer.ee 

•3." cone sequence cvt;*- 16 
■ ' 4 0 3 ■ • : 3 

cagr. aegt ta atatccegga getaggtget tcttgtggac agttatggg 4 9 

- 3 1 • 4 1 1 



.31 :• - Artificial Sequence 

•:33Y- :1 one sequence cyt9-18 
• 43": - 43 

ifcacacagca ctat at t if ct tggteggage gtttcgttta ttgagtttac 50 

11 




:S10> 41 

:21V.- 5'i 

:1'1A- II I A 

.111- Artificial Sequence 



clone sequence ly3.Ll-2 



rr.isc _f eat ure 
(IE )T. (23) 
n=a, c, t, or g 



\aaoqtco ca tggccaaatt gcoatgtntg ctacaaatga tatgactaga 



41 

in a 

Arc i f i c ial 2- equeri :e 
crone .sequence iysll-3 



•.aaccaaCiC tttggtgacc ggccagtctt ctattaatga gatgacgaga 



2\2- Cka 

Artificial Sequence 



clone sequence lysll-2 8 



'1. 1 : • mi sc_f ea ture 
2-2 ( • . (31) 
111- r.= a , c , t , -or g 

4 '.'l ■ 4 ;■ 

". a,uc.i. ccccjc acctaggaac gggtgctgga ntaaaaatga tatgacgaga 
4 4 

.. . ■ :iia 

ill • Artificial Sequence 



clone sequence lysll-6 



:lS 1 - mis cofeature 

12 



;222 * ( yz) . . 132) 
2 2 ' ■ n==a, c, t, or g 

; . :• • 4-; 

:.;Vr:aaaO'ia gagaattggc agtaccgtgc tnggttccga gataacgaga 



■r 



p.: i a 

bacteriophage T4 (wild type) 



■:22 V- Group 1 the>: phyl line-dependent (td) intron 
* '.A ')\ . ■ •» : 

uuggguuaau ugaggccaga gaauaaggug a:uuauacuu guaaucuauc uaaacgggga (1 

■uuc uoucaag uagacaaucc cgugcuaaau uguaggacug gddcbacaua aaugccuaac 1/. 

q/i'r.,iuc.:cj uuggggagua gggucaagug a:ucgaaacg auagacaacu ugcuuuaaga 1£ 

aguuggaqau auagucagcu cugcauggug a:augcagcu ggauauaauu ccgggguaag 2 4 

.nuuaucgaoc uaaacugaac auaaug:uac 2 7 



1 • :2 

i • ?.:ia 

: • Artificial 2 e quench 



GrTTr.l?6. 131 aocamer construct 



u.^a cgggqa accucucuag uagacaaucc cgugcuaaau uauac:agca ucgucuugau 
.:uug goa gauaaaugce ua 



4 / 



Artificial Sequence 



■3piThl?6 . 1 31- aptamer construct 



210 • 4> 
2 11.- 4 \ 



■:4:j:j ■ 4" 

ua a :-tcgg gga accucucuag uagacaaucc cgugcuaaau ugauaccagc aucgucuuga t>0 
ugcc:uug.gc agcauaaaug c:ua &4 



13 





■:M2 • F.NA 

■L_l-i ■ Artificial Sequence 
■ ~ ~) i , 

L^-. • portion of P6 region of the Group I ribozyme (Part I) 
■1 1 1 1 - 4' : 

r ; i.* cgggaa accucucuag uagacaaucc cgugcuaaau 



.Artificial Sequence 
;'■ • A:vc i-t neophyll ine aptamer 
au \ocagcau coucuueaug cccuuggcag 



10 

: a 

Artificial Sequence 

f ortion of po region of the Group I ribozyme {Part II) 



10 



1 .:>0 

?::a 

Artificial Sequence 



Li ligase Apt. amaze 



construct 



cc agugcucg ugcacuaggc 



cguucgacca uguggguccg cugccagcgg 



60 



uggoa ugcuaugegg aaccuucaca ucuuagacag gagguuaggu gecucgugau 



guccc 



130 



1 2. 

p.i :a 

Artificial Sequence 



modified LI ligase Aptamaze construct (Part I) 



14 



•:4i"C'> 5 J 

g g < j. c c u c q q c gaaagc 



ai Sequence 



modified LI ligase Aptamaze construct (Part II) 



guuacMU gccucgug.au guccagucgc 



Artificial Sequent 



. ibozyme clone sequence cyt7- 



■.rtificial Sequence 

'M:J1P6 theophyl 1 ine-dependent (td) intron 



lau^a au .t :: cuo 



- 1 1 - _■ ( :> 

II- 7 :• 

::. • f.iia 

1 * Artificial Sequence 



16 



gaoouecq c gaaagccgga agcaaggaga gacguccuug gaggagcaag gggucuuaca bO 
ucaqugagg uuaggugccu cgugaugucc agucgc 9 6 



ici.^'.'g go : ^ aceucucuag uagacaauc: cgugcuaaau uaggauaugc uucugcagaa 6C' 



ojj:.-;- FMN2P6 t neophyl 1 Ine-dependent (td) intron 

aaaacggqga accucucuag jagacaau:: cgugcuaaau ugaggauaug cuucugcaga 60 

15 



aggcauaaau gccua 



Z L > 57 

) [ ; ; . 4 ^ 

"l."> P.I J A 

A.-:- Artificial Sequence 



b '.. 1 construct 



.luaaogggqa accucucuag uagacaaucc cgugcuaaau gccua 



f.:ia 

Artificial Sequence 



:> I T h 2 ? 6 a p. t a:ue r ccnstr u c t 



i.i.i.j'. , gg-::«"ja accucucuag uagacaaucc cgugcuaaau ugauaccagc aucgucuuga 60 
lgc- -cuugac agcauaaaug ccua Bl 



?:iA 

Ar t i f icial Sequen: 



^pITh 3?6 aptamer construct 



iaa a oggqga accucucuag uagacaaucc cgugcauacc agcaucgucu ugaugcccuu o [ . 



jqc.i ;igc:-ia 



aja 

artificial Sequen: 



7 0 



cjj.-- ;.;pITh4P6 aptamer construct 

ja-aacgggga accucucuag uagacaaucc cgugcuaaau auaccagcau cgucuucaug 6[ 
ccc au g g cag uaaaugccua 



16 



• 



:io> 61 

1:1'..:- -6 

i;::- KUA 

L..V- Artificial Sequence 



..V- >: : pITh5?6 aptamer :onstruct 
daacgggga accucucuag uagacaaucc cguauaccag caucgucuug augcccuugg 60 



p.; i a 

Ar t i f i c i a 1 S e que n : 



^pITh6?6 aptamer :onstruct 



ri^cgggga accucucuag uagacaaucc cgugauacca gcaucgucuu gaugcccuug 



v ) 



f.::a 

Artificial Seguen: 



GpIThl?5 aptamer construct 
-I 6 3 

-v.vggqga accucuauac cagcaucguc uugaugcccu uggcagagac aaucccgug: 
.i.j.'Vuuguag gacugcccgg guu:uacaua aaugccua 



i ■ 1 ■ »: -i 
' 1 I ' ■ 94 
MJA 

I ." ■ Artificial Sequence 



GpITh2?5 ap>tamer construct 

j : i • 64 

:ia .:g g 5 ga a:cuauac:a gcaucgucuu gaugcccuug gcagacaauc ccgugcuaaa oj 
ugu.aggucu gcccggguuc uacauaaaug ccua 94 



Jl J • 65 

17 



e-i 

FN A 

Artificial Seauence 



I-MeX2P-5 aptamer construct 



aaaogggga accucucuag uagacaaucc cgugcuaaau ugauaccagc aucgucuuga 
.qc'^auuagc agcauaaaug ccaa 



6 0 
8 4 



:.;:io.- »:6 

3 • Artificial Sequence 



•:223 ■ Th2P6.D aptamer construct 
•:4 00 ■ 6 6 

uaaacgggga accucucuag uagacaaucc cgugcuaaau ugauaccagc aucgucuuga 
ugcc "uuggu ugcauaaaug ccua 



60 
84 



18 



